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Development of novel approach for evaluating intracellular insulin granule
behavior
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Mobilization of intracellular insulin granules to the plasma membrane plays

a crucial role in regulating insulin secretion. However, the regulatory mechanisms of this
mobilization process have been poorly understood due to technical limitations. In this study, an
approach for assessing insulin granule behavior based on single-molecule analysis of insulin granule
membrane proteins labeled with Quantum dot fluorescent nanocrystals has been developed. This
approach allows us to perform high precision analysis of insulin granule behavior. Pharmacological
perturbations of cytoskeletal elements revealed that microtubule dynamics and F-actin positively and
negatively regulate insulin granule behavior, respectively. Furthermore, chronic treatment with
high concentrations of glucose and palmitate resulted in impaired insulin granule behavior and
cytoskeletal architecture. Our approach thus provided detailed information regarding insulin granule
behavior and its pathophysiological implications.
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Imaging analyis of granule dynamics within insulin-secreting cells
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Facilitative action of glucose on insulin granule behavior in mouse pancreatic islet cells
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